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The antibiotics are commonly used in aquaculture and livestock farming for its 
broad-spectrum antibacterial properties and growth promoter, but the antibiotics are 
excreted to the aquatic and marine environment in parent and metabolite via animal 
manure without effective supervision, which will threaten the growth and development 
of aquatic organisms and marine life, and cause biochemical physiological toxicity. 
Among various antibiotics sulfonamide was frequently detected in the environment. So, 
sulfamethazine (SM2) and acetylated metabolites (N-SM2) were selected as 
representative compounds and marine medaka (Oryzias melastigma) was selected as 
testing organism. We investigate the discrepancies between long-term exposure and 
short-term exposure on the bioconcentration, and metabolism of sulfamethazine, and to 
explore the mechanism of toxicity from biological response (SOD, CAT) and 
Proteomics. The study also helped to provide information for current environmental 
monitoring and risk assessment of SM2. The main results in this thesis were as follows.  
1) Under the short-term exposure, the uptake of SM2 was affected by the pH 
changes in the micro-environment between the gill and the water. The BCF value 
suggested that bile and gonad were the major sites of tissue storage of SM2 and N-SM2. 
What’s more, a gender difference can be observed in the bioconcentration and 
antioxidant enzyme activities. 
2) Under the long-term exposure and water recovery, there was no significant 
difference in gender and exposure concentration, and there was a higher concentration 
and BCF value at 14 d. In the absorption process, the SM2 might metabolite with 
acetylation or hydroxylation metabolism. Moreover, the liver and gonad were the two 
major target organ. And there was still a high concentration of parent and metabolite 
after water recovery. 
3) The metabolite and antioxidant enzyme were significantly affected by the long-
term exposure of SM. Besides, many important processes/pathways were significantly 
















metabolism, nucleic acid synthesis and vitellogenin. The disorder expression of energy 
metabolism and vitellogenin are the two main influence ways. In addition, the 
expression of protein in marine medaka and its corresponding function will be changed 
with the exposure time and conditions, and the recovery process of functional protein 
was also inhibited by the energy metabolism during the recovery period. 
 










































3 万吨，人均年消费量 138 克左右(美国仅 13 克)，2013 年数据估算，猪养殖业























养殖场毗邻区土壤中，磺胺类与四环素浓度范围在 5.85-33.37 和 4.54-24.66 mg/kg，
华东地区地表水 23 种磺胺类抗生素均有检出，除珠江流域 SM2 检出浓度较高
（40-1390 ng/L），其余浓度远远低于 1000 ng/L[6, 16]。而韩国某堆肥厂附近同样能
检测出高浓度抗生素的存在，其中磺胺类（水体：0.97-14.85 μg/L，沉积物：71.96-






































胞色素 P450 酶 CYP3A4 表达，通过 N-乙酰转移酶乙酰化代谢；通过雄性特定同
源异构体 CYP2C1 产生代谢变化，并表现出性依赖的药物代谢动力学[26]。 
 
  
(a)                                  (b) 
图 1-1 磺胺类及磺胺二甲基嘧啶分子结构。 



















































一份 2015 年全国 58 个流域“抗生素环境浓度地图”中，北方的海河、南方的珠江
抗生素的预测环境浓度较高，并且抗生素的排放量与著名的胡焕庸线之间具有良
好的相关性，显示出我国抗生素在人口较密集（东部）的排放量是人口分散区（西
部）流域的 6 倍以上，可见抗生素排放量受人类活动的影响巨大[13, 27]。并且对东
部沿海水域抗生素风险商值（RQ）分析中具有相似的结论，其中，渤海湾、海河






















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
